Background & Aim: Spondylolisthesis is a visible deformity in lumbosacral region with vertebral slip and fracture or other deformities of pars interarticularis. This study aims at investigating the characteristics of spondylolisthesis surgery in operated patients.
Introduction
The term Spondylolisthesis stems from the Greek words Spondylos and olisthesis (1, 2) . It was first proposed by Taillard in 2008 as forward slipping of vertebra body along with pedicle, transverse process and upper articular process which is caused by fracture or elongation of pars interarticularis (3) . It is generally a disorder characterized by a visible deformity in lumbosacralis, vertebral slip and fracture or other deformities of pars interarticularis (4) . First case of spondylolisthesis was explained by a gynecologist called Herbinaux in 1772 in which the slip of L5 on sacrum had caused problems in a patient for childbirth delivery (5) . Studies have reported the prevalence of spondylolisthesis 4% to 6% in the society (6) . Types of spondylolisthesis according to Wiltse et.al. (2009) are as follows: 1) dysplastic, due to dysplasia of congenital articular processes, 2) isthmic, due to Pars articularis deficit 3) degenerative, resulting from degenerative changes in articular surfaces 4) traumatic, due to fracture of neural arch more than pars interarticularis 5) pathologic, due to weakness of the neural arch and bone disorders and 6) iatrogenic, caused by the removal of bone following bone decompression (7, 8 1(1.6) L4-L5-S1
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Disc Evacuation completely asymptomatic (9) . Back pain is the most common clinical manifestation of spondylolisthesis (10) . In fact, forward bend increases and backward bend reduces the pain. Many people, even with remarkable vertebral slip may remain healthy with no complication and pain complaints in their lifetime. Yet, others with a mild slip may suffer severe pain. Some people even with acute dislocation may be asymptomatic over time (1) . Treatment of patients with spondylolisthesis can be conservative or surgical. Prior research report that indications of surgical treatment include uncontrollable pain, neurological deficits, and more than 50% spondylolisthesis in initial evaluation or about 25% to 50% progressive increase (11) . Most patients respond well to conservative treatment (4). This study aimed at investigating the characteristics of spondylolisthesis surgery in operated patients in a teaching hospital in Iran.
Methods and Materials/Patients
This is a retrospective study which included all the patients who had undergone spondylolisthesis surgery from 2006 to 2011 by one same surgeon whose records were available in Medical Records Department of Poursina Hospital in Rasht, Guilan (North of Iran). The patients with no surgery records were excluded. Then a questionnaire was used to record demographic characteristics such as age, sex and surgery information such as spondylolisthesis type, incision site, laminectomy site, foraminotomy site, site of vertebra fixation and site of disc evacuation. The data were analyzed using descriptive statistics using SPSS (Version 16).
Results
Of 63 patients enrolled in this study, 52 patients were women (82.5%) and 11 men (17.5%) (Mean age=49.6 years, SD=9.8).
The youngest and the oldest ones were 27 and 76 years old, respectively. Types of spondylolisthesis in these patients based on frequency were 49 degenerative (77.7%), 11 ischemic (17.5%), 2 post-surgical (3.2%) and 1 traumatic (1.6%). Based on the diagnosis in the surgery records, 58 patients (92.06%) had spondylolisthesis only in one vertebra and 5 patients in two vertebrae (7.94%). The total number of slipped vertebrae was 68. Slip was seen in L3, L4 and L5. The most common slipped vertebrae were L4 (55.9%) and L5 (54.5%) in women and men, respectively (Table1). 42 patients had laminectomy only in one vertebra, 19 patients in two vertebrae, 1 patient in three vertebrae and 1 patient in 5 vertebrae. The total number of vertebrae with laminectomy was 88. L4 (52.3%) was the most frequent vertebra with laminectomy ( Figure 1 ). In these
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Fixation N (%)
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1 (1.6) L2 -L4 -L5 1 (1.6) L4 -L5 -S1 8 (12.9) Total 62 (100) Table 2) . Except one case, other patients underwent fixation in one or two vertebrae. 35 patients had fixation in two vertebrae and 27 in three vertebrae (Table 3 ). All vertebrae with fixation equaled to 151, the most frequency belonged to L5 (35.8%) and L4 (31.1%), respectively. In 62 patients, fixation was performed with screw. Disc evacuation was performed in 55 patients, 8 of which were not necessary. In 47 patients, only one and in 8 patients two discs were evacuated. The sum of evacuated discs was 63. L4-L5 had the highest frequency ( Figure 2 ).
Discussion
Based on findings of present study, 52 of 63 patients were women (82.5%) and 11 men (17.5%), which is consistent with the overall prevalence rate that is approximately five times higher in women compared to men. In a study by Ebrahimzadeh et al. (1996) in Iran, 13 patients were women and 7 men (12). Kalpakcioglu et al. (2009) in one study and Ahnand Jhun (2015) in another one reported that the number of women was higher than men (13, 14) . The most common type of spondylolisthesis was degenerative (95.2%). Except 3 cases, all others were degenerative. The study by Farzanegan (2006) also showed that the most common type of listhesis was degenerative (15) which might be related to patients' social and cultural conditions, job and residence place. Yet, more comprehensive studies are required to prove this claim. 92.06% of patients had slip of one vertebra and 7.94% of them more than one vertebra. L4 and L5 were the most involved vertebrae in women and men, respectively. Denard et al. (2010) found that mean age of men was 74 (±6). The prevalence of spondylolisthesis was 31% (n=92) and was observed at L5/S1, L4/L5, L3/L4. In 96% of cases, only one vertebra had spondylolisthesis (16) . Since the main goal of spondylolisthesis surgery is spine decompression, all patients underwent laminectomy (66.6% in one vertebra and 33.4% in more than one) and foraminotomy (36.1% in one vertebra and 63.9% in more than one). The most common site of laminectomy was L4 (52.3%) and the most common site of foraminotomy was L5 (50.5%). In a study conducted in Canada 
Conclusion
In this study, the prevalence of spondylolisthesiswas approximately five times higher in women than in men. The most common type ofspondylolisthesis was degenerative. Most spondylolisthesis slip was observed in one vertebra. Type of surgery was fixation with fusion. The prevalence of spondylolisthesis in operated patients in Poursina Hospital, the surgery method and the common involved sites were consistent with literature.
